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Sample size and multiple testing
To ensure that the significant differences found in GC content between the bound and the unbound sequences ( Fig. 2A and Fig. 3A) are not due to sample size, multiple testing, or motif combinations, we generated four control tests.
1. As mentioned in the main text, we used position frequency matrices (PFM) to define sequences containing the TF motif. While this procedure resulted in both groups having the TF binding motif, the bound and unbound pools had differences in motif composition. To deal with these differences, we randomly selected a subset of the bound and the unbound sequences so that both groups have the same motif composition and compared GC content between the bound and the unbound groups as described in the Methods. This analysis yielded similar results compared to the original results, supporting that the significant differences observed in our analysis were not a result of the differences in the motifs between the bound and unbound sets (Supplemental Fig. 1 and 6 ).
2. For the in vitro data, we considered sequences from the initial pool of random oligonucleotides as unbound sequences and repeated the same analysis. Whereas this pool is expected to be more enriched with unbound sequences (compared to the "minus one" round), this group contained substantially less sequences, making it harder to observe statistically significant differences. Nonetheless, the analysis yielded similar results compared to the results obtained using the "minus one" round (Supplemental Fig. 2 ). The differences in binding strength between the different rounds were described in detail in (Orenstein and Shamir 2014).
3. We randomly shuffled the sequences between the bound and the unbound pools (keeping the size of each pool constant), and found no significant differences (qvalue < 0.05) in GC content (Supplemental Fig. 5 ).
Supplemental Fig. 1 : Differences in features of the regions surrounding TF motifs in bound and unbound sequences that have similar motif composition extracted from in vitro data. Heat map representing the differences in GC content (left), and propeller twist (right) 10 bp up-and downstream of the core motifs, whereby red indicates positions at which the respective feature value was lower in the bound motifs, and blue represents positions at which the respective feature value was higher in the bound compared to the unbound motifs (the color intensity represents the significance). The TFs were grouped by the different TF families (FH for forkhead, HD for homeodomain). The positions correspond to the core-binding motif. Fig. 2 : Differences in features of the regions surrounding TF motifs, between motifs found in bound and the initial pool of random oligonucleotides extracted from in vitro data. (A) Heat map representing the differences in GC content 10 bp up-and downstream of the core motifs, whereby red indicates positions at which the respective feature value was lower in the bound motifs, and blue represents positions at which the respective feature value was higher in the bound compared to the unbound motifs (the color intensity represents the significance). The TFs were grouped by the different TF families (FH for forkhead, HD for homeodomain). The positions correspond to the core-binding motif.
Supplemental

Supplemental Fig. 3:
Differences in GC content of the regions surrounding TF motifs in bound and unbound sequences extracted from in vitro (A) and in vivo (B) data. Heat maps representing the differences in GC content up-and downstream of the core motifs. p-values calculated using Chi-squared test, whereby red indicates positions at which the GC content was lower in the bound motifs, and blue represents positions at which the GC content was higher in the bound compared to the unbound motifs (the color intensity represents the significance). The TFs were grouped and colored by the different TF families (FH for forkhead, HD for homeodomain). The positions correspond to the core-binding motif.
Supplemental Fig. 4 : Differences in nucleotide content between the regions surrounding TF motifs in bound and unbound sequences extracted from in vitro (A) and in vivo (B) data. Heat map representing the differences in G, C, A, and T up-and downstream of the core motifs, whereby red indicates positions at which the respective feature value was lower in the bound motifs, and blue represents positions at which the respective feature value was higher in the bound compared to the unbound motifs (the color intensity represents the statistical significance). The TFs were grouped by the different TF families (FH for forkhead, HD for homeodomain). The positions correspond to the core-binding motif. propeller twist (right) 300 bp up-and downstream of the core motifs, whereby red indicates positions at which the respective feature value was lower in the bound motifs, and blue represents positions at which the respective feature value was higher in the bound compared to the unbound motifs (the color intensity represents the significance).
Supplemental Fig. 7:
Comparison of in vitro and in vivo GC preferences. The scatter plot shows the difference in average GC content between the bound and the unbound sequences of TFs that are present in both data-sets. The TFs are colored according to the color code used for TF families: cyan for C2H2 TFs, green for ETS TFs, red for homedomains, and all others in grey; black line shows the linear regression trend line. The r 2 of the trend line is shown above.
Supplemental Fig. 8 : Differences in GC content of the regions surrounding TF motifs in bound and unbound sequences extracted from in vivo data where all peaks overlapping with the highest and lowest 10% GC content promoters were removed. Heat map representing the differences in GC content 300 bp up-and downstream to the core motifs, whereby red indicates positions at which the GC content was lower in the bound motifs, and blue represents positions at which the GC content was higher in the bound compared to the unbound motifs (the color intensity represents the significance). The TFs were grouped by the different TF families (FH for forkhead, HD for homeodomain).
The positions correspond to the core-binding motif.
Supplemental Fig. 9: In vitro motif similarity differences. (A) Wilcoxon test p-values
comparing the number of significant motifs found surrounding bound and unbound sequences, using different FIMO p-value cutoffs for defining significant motifs. Purple represents TFs for which their bound sequences had a significantly higher number of significant motifs than their unbound sequences. The color intensity represents the statistical significance. (B) Heat map representing the Wilcoxon test p-values of the differences in GC content 10 bp up-and downstream of the core motifs, where positions showing significant similarity to the PFM were removed (using different FIMO p-value cutoffs for defining significant motifs). Red indicates TFs for which the GC content was lower in the bound motifs, and blue represents TFs for which the GC content was higher in the bound compared to the unbound motifs (the color intensity represents the statistical significance). The TFs were grouped by the different TF families (FH for forkhead, HD for homeodomain). (C) Comparison of the PFM similarity scores between sequences surrounding in vitro bound and unbound motifs. The bars on the right side represent TFs having higher motif similarity scores in the bound sequences, and bars on the left represent TFs having lower similarity scores in the bound sequences. The height of the bar represents the significance of the differences between the groups using Wilcoxon test. The broken line represents the significant cutoff using the shuffled data. The TFs are colored according to the color code used for TF families: cyan for C2H2 TFs, green for ETS TFs, red for homedomains, and all others in grey.
Supplemental Fig. 10 : In vivo motif similarity differences. (A) Wilcoxon test p-values comparing the number of significant motifs found surrounding bound and unbound sequences, using different FIMO p-value cutoffs for defining significant motifs (the color intensity represents the statistical significance). (B) Comparison of the PFM similarity scores between sequences surrounding in vivo bound and unbound motifs, where sequences with FIMO p-value scores ≤0.001 (not including the core motif) were removed. The bars on the right side represent TFs having higher motif similarity scores in the bound sequences, and bars on the left represent TFs having lower similarity scores in the bound sequences. The height of the bar represents the significance of the differences between the groups. The broken line represents the significant cutoff using the shuffled data. The TFs are colored according to the color code used for TF families: cyan for C2H2 TFs, green for ETS TFs, red for homedomains, and all others in grey. (C) Wilcoxon test p-values comparing PFM similarity scores between sequences surrounding in vivo bound and unbound motifs, where positions showing significant similarity to the PFM were removed (using different FIMO p-value cutoffs for defining significant motifs). Purple represents TFs for which the PFM similarity scores of their bound sequences were significantly higher than their unbound sequences. The color intensity represents the statistical significance. The TFs were grouped by the different TF families (FH for forkhead, HD for homeodomain). (D) Wilcoxon test p-values of the average differences in GC content 100 bp up-and downstream of the core motifs, where positions showing significant similarity to the PFM were removed (using different FIMO p-value cutoffs for defining significant motifs). Red indicates TFs for which the GC content was lower in the bound motifs, and blue represents TFs for which the GC content was higher in the bound compared to the unbound motifs (the color intensity represents the statistical significance). The TFs were grouped by the different TF families (FH for forkhead, HD for homeodomain).
